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SUPPLEMENTARY NOTES
ABSTRACT
The assessment of HER2 by immunohistochemical staining or fluorescence in situ hybridization (FISH) is performed on breast cancer tissue and is used to determine candidacy for trastuzumab therapy. The HER2 status in recurrent cancer has been shown to change after treatment of early stage disease. Generally, tissue sampling is limited to a single tumor site and may not be representative of all sites of metastasis. Functional imaging has the potential capacity to characterize whole-tumor HER2 status for all sites of disease. We previously synthesized to 111In-DTPA-trastuzumab and used it to image patients with HER2 positive breast cancer. We have recently synthesized 64Cu-DOTA-trastuzumab and tested it in model systems. Relative to the 111In-labeled antibody, positron emission tomography (PET) with 64Cu-DOTA-trastuzumab is superior in image quality with lower radiation absorbed doses to normal tissue. We have initiated a clinical trial of 64Cu-DOTA-trastuzumab PET in women with advanced HER2 positive breast cancer. To minimize uptake of the radiotracer in normal tissues, participants will receive one of 3 "cold doses" of trastuzumab to prior to 64Cu-DOTA-trastuzumab PET. After we have determined the optimal cold dose, women with metastatic disease having varying degrees of HER2 expression will undergo 64Cu-DOTA-trastuzumab PET. We hypothesize that PET imaging will accurately characterize tumor HER2 expression and thus identify patients who are likely to benefit from trastuzumab.
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Introduction:
HER2 is a transmembrane protein in the epidermal growth factor family with tyrosine kinase activity that results in intracellular signaling and activation of genes for cell growth and survival. Women whose cancers overexpress the HER2 protein have a distinct natural history and are candidates for treatment with trastuzumab. The "overexpression of HER2" is determined on the primary tumor or a metastatic site of disease. A positive result is defined as 3+ by immunostaining for HER2 or gene amplification. It has has been suggested that individuals with HER2 negative breast cancer may also benefit from trastuzumab therapy. Researchers at City of Hope developed a radiolabeled trastuzumab 64
Cu-DOTA-trastuzumab as a positron emission tomography imaging agent. The two major objectives of this research proposal were to: 1.) optimize the image quality of 
